We use the responses of a representative sample of Dutch households to survey questions that ask how much they would consume of an unexpected, transitory, and positive income change, and by how much they would reduce their consumption in response to an unexpected, transitory, and negative income change. The questionnaire distinguishes between relatively small income changes (a one-month increase or drop in income), and relatively larger ones (equal to three months of income). The results are broadly in line with models of intertemporal choice with precautionary saving, borrowing constraints, and finite horizons.
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Introduction
Evaluating the effect of a broad set of policy interventions, including fiscal and monetary policies, on household and aggregate consumption requires reliable estimates of the consumption response to income shocks, i.e., the marginal propensity to consume (MPC). Distinguishing whether consumption responds differently to positive and negative income changes, and whether the response depends on the size of the shock are equally important questions.
To address these issues, we use the responses from a representative sample of Dutch households to survey questions that ask how much they would consume of an unexpected, transitory, and positive income change, and by how much they would reduce their consumption in response to an unexpected, transitory, and negative income change. In addition, the survey questionnaire allows respondents to distinguish between relatively small income changes (an increase or reduction equivalent to roughly one month of income), and relatively larger ones (equivalent to three months of income).
The survey allows us to characterize empirically the distribution of the MPC in response to unexpected, transitory income changes (positive and negative), and compare the findings with the predictions of intertemporal consumption models. Specifically, we test whether the consumption response to income shocks declines with economic resources, whether the MPC is smaller if the consumer has a relatively long time horizon, whether the consumption response to positive income shocks and negative income shocks differs, and whether the response is stronger for more salient and larger income shocks. The main advantage of using our survey is that it allows us to compare the responses of the same household to a hypothetical positive and negative income shock, hence replicating a quasi-experimental setting. In contrast, a realized income shock is either positive or negative, and therefore, comparing the consumption responses to realized positive and negative shocks reflects also the different characteristics (observed and unobserved) of the selected sample that is subjected to a given type of shock (and in most cases, the business cycle context in which the shocks occur).
Our empirical findings are broadly in line with models of intertemporal choice with precautionary saving, borrowing constraints and finite horizons. The average MPC is in the range of 15-25 percentage points; it is larger for negative income shocks, is larger at low levels of 2 economic resources, and it increases with age. We find also that the MPC distribution is in line with two of the predictions of models with liquidity constraints. First, as shown by simple simulation analysis of a model with income risk and precautionary saving, in the presence of liquidity constraints the MPC from negative income shocks is larger than the MPC from positive shocks. Second, in the presence of liquidity constraints the size of the shock also matters. In the case of large income increases, liquidity constrained consumers are more likely to overcome the constraint (and therefore, the MPC is lower than in the case of small increases) while in the case of income decreases the MPC should be equal to 1 irrespective of the size of the negative income shock. The survey allows us to test these important, and as yet unexplored implications of liquidity constraints.
From a methodological point of view, we contribute to the literature on MPC estimation based on income shocks. One of the difficulties affecting estimation of the MPC is isolating the exogenous income shocks needed to track consumption behavior following a shock. The literature suggests three approaches to deal with this issue (for a survey, see Jappelli and Pistaferri, 2011) .
The first approach identifies episodes in which income changes due to exogenous events such as unemployment, disability, or tax rebates, and evaluates in a quasi-experimental setting how consumption reacts to such changes (see for instance Browning and Crossley, 2001; Stephens, 2001; Souleles, 1999; 2002; Agarwal et al., 2007; Misra and Surico, 2014) . The second approach relies on the statistical decomposition of income shocks and the covariance restrictions imposed by the theory on the joint behavior of income and consumption, in combination with long panel data to relate income shocks to consumption growth (Blundell et al., 2008) . Survey questions which measure the responses to actual or hypothetical income changes are the third approach.
1 For instance, Shapiro and Slemrod (1995; 2003) and Sahm et al. (2010; 2015) asked US households to report how their consumption changed in response to tax rebates, tax credits, and payroll tax changes in the previous 15 years. Jappelli and Pistaferri (2014) analyze how a hypothetical tax rebate affects consumption, and find an inverse relation between MPC and cash-on-hand, which is 3 consistent with models with liquidity constraints and precautionary saving. However, none of these studies benefits from information on the MPC from negative income changes, and therefore, cannot investigate whether the MPCs from positive and negative changes are symmetric.
The present paper is organized as follows. Section 2 discusses the theoretical predictions related to the MPC, and presents a simple simulation analysis of the effect of positive and negative income shocks on consumption in models with precautionary saving and liquidity constraints.
Section 3 describes the data and presents the questions used in our survey to elicit the MPC. Section 4 provides a descriptive analysis, and the regression results obtained when relating the MPC to demographic variables and household resources. In Section 5 we compare directly the distribution of positive and negative income shocks, and use information on the size of the shock to draw implications about the prevalence of liquidity constraints. Section 6 tests the robustness of the empirical results, and section 7 concludes.
Theoretical predictions
In a standard life-cycle permanent income model with perfect credit markets, quadratic utility and an infinite horizon, consumption is proportional to lifetime disposable resources, and hence, all consumers respond in the same way to income shocks; that is, there is no heterogeneity in the MPC. Models with a finite horizon introduce a first important source of heterogeneity: the MPC is larger for households with short horizons (typically, older households). In models with precautionary savings and borrowing constraints the relation between cash-on-hand and consumption is concave, and consumers respond differently to changes in their economic resources. Indeed, MPCs are lower for the rich than for the poor, and liquidity constrained consumers exhibit a higher MPC than households that can access credit markets to smooth consumption.
In addition to these level effects, the composition of household resources can also matter. For instance, households burdened with large debt amounts react to a positive change in income by reducing their debt rather than spending (Dynan, 2012; Mian and Sufi, 2010) . Moreover, if most of household wealth is locked into illiquid assets, households should reduce consumption even in 4 the face of a negative transitory income shock (Kaplan and Violante, 2014) . In this section, we explore the implications of liquidity constraints and precautionary saving for the consumption response to positive and negative income shocks.
Liquidity constraints
The standard life-cycle permanent income with a perfect capital markets assumption suggests that the MPC is the same for both negative and positive income shocks. Indeed, individuals can borrow and save at the same interest rate to buffer income fluctuations. However, in the presence of liquidity constraints, the MPC distribution of negative income shocks dominates the MPC distribution of positive shocks.
To see why, let us consider a simple two-period model with consumption in the two periods denoted ct and ct+1. The utility function is quadratic so there are no precautionary saving effects. y + }, and first-period income is lower than second-period income. With a zero interest rate and a zero rate of time preference, the optimal solution in the absence of constraints is to keep consumption constant in the two periods.
If a liquidity constraint is imposed, it will be binding, and households will choose y . Since lifetime income increases, the household revises its optimal consumption plan upwards. Despite the rise in income, however, the liquidity constraint is still binding and the solution is still a corner one (point B).
Since the liquidity constraint is binding, the household attempts to close the gap between desired and actual consumption. To reduce this intertemporal distortion, income changes are entirely consumed (MPC=1). Notice that since the interest rate is equal to the discount factor, if there were no liquidity constraints, the MPC would be equal to 0.5 because the increase in income would be divided equally between the two periods.
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To overcome the distortions induced by liquidity constraints, income needs to increase substantially. For example, if income rises to c t y , the increase is large enough that the constraint no longer binds. In this situation, the household decides to save in the first period, and the MPC is less than 1. In other words, suppose that first-period income increases by an amount Δ for everyone.
Households with first-period income at or below ∆ − . Hence, the average MPC increases with the size of the income reduction.
Moreover, the average MPC in response to income reductions exceeds the average MPC in response to income increases (
This discussion suggests that liquidity constraints have two implications for the MPC in the case of negative and positive income shocks. First, the MPC in response to negative income changes is greater than the MPC in response to positive changes. Second, with liquidity constraints the size of the shock also matters. For large increases in income, households are more likely to 6 overcome the constraint, and therefore, the associated MPC is likely to be lower than in the case of small changes. In the case of income decreases the opposite is true, and larger declines in income induce, on average, a larger MPC than smaller declines. Our specially designed set of questions allows us to test these important, and still unexplored, implications of liquidity constraints. 
Precautionary saving
Liquidity constraints are not the only reason for explaining MPC asymmetries in response to positive and negative income shocks. Indeed, models in which the utility function exhibits prudence predict that the MPC will depend on the level of the household's resources. Carroll (1996) and Carroll and Kimball (1996) show that adding income uncertainty to a standard optimization problem with preferences characterized by prudence produces a concave consumption function in which the MPC from cash-on-hand declines with the level of the cash-on-hand. The intuition is that consumers with less wealth have less ability to protect their consumption against income shocks. Therefore, an unanticipated increase in income, by increasing cash-on-hand, has a smaller effect on consumption than a reduction in income.
To gauge the importance of the asymmetric responses of consumption to income shocks, we simulate the MPC in a version of Aiyagari's (1994) model populated by heterogeneous agents with constant relative risk aversion preferences. The model includes an exogenous borrowing constraint preventing wealth from being negative, and an income process featuring a stochastic component given by the sum of an AR(1) process and an i.i.d. transitory shock. 3 The model is similar to that used by Jappelli and Pistaferri (2014) to characterize the shape of the relation between cash-onhand and the MPC.
2 Altonji and Siow (1987) and Shea (1995) note that with liquidity constraints the response of consumption to anticipated income changes should be asymmetric, and that "households are more likely to violate the permanent income model when income is expected to grow than when income is expected to fall, since liquidity constraints inhibit borrowing but not saving" (Shea, 1995, p. 196 ). Altonji and Siow find empirically that households expecting their income to rise exhibit a higher sensitivity of consumption to predictable income than households expecting their income to fall, while Shea finds the opposite pattern. While these papers point to important asymmetries in consumption, their findings are not relevant in our context because they refer to anticipated income changes, while we examine unanticipated income shocks.
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After solving the model using standard calibrated parameters (an interest rate of 4 percent, a discount factor of 0.95, a risk aversion of 2, an AR parameter of 0.98, a standard deviation of the persistent shock of 0.03, and a standard deviation of the transitory shock of 0.01), we calculate the optimal consumption rule. To mimic the hypothetical income windfall equivalent to 1/12 of the yearly income (as per the survey question), we normalize the mean income to 1, set the transitory shock to 0.1, and compute the distribution of the MPC with respect to transitory shocks implied by the model. We repeat the exercise setting the transitory shock to -0.1. Finally, we increase the size of the shock to 0.3 and -0.3 to mimic larger income shocks. cash-on-hand, to approximately 4 percent for levels of cash-on-hand more than three times larger than the median disposable income. Figure 2 shows also that at low levels of cash-on-hand the MPC from a small positive income shock is larger than the MPC from a large shock. This is because a large income shock makes it more likely that the liquidity constraint is no longer binding. Figure 3 plots the MPCs in response to negative income shocks. Again, the horizontal line denotes the MPC in the certainty equivalence case, and is identical to the corresponding line in Figure 2 , that is, in this case there are no asymmetric effects of income shocks. Introducing liquidity constraints and precautionary saving makes the MPC a negative function of cash-on-hand in the case of negative income shocks too. Moreover, at low levels of cash-on-hand, the MPC from a large negative shock is greater than the MPC from a small negative shock since the liquidity constraint is more likely to be binding in the former case. Finally, comparison of Figure 2 and Figure 3 shows that at low levels of cash-on-hand the MPC in response to a negative shock is much larger than the MPC in response to a positive shock.
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These simple simulations have several implications which we can test empirically: (1) the MPC is higher at low levels of cash-on-hand; (2) the MPC in response to a negative income shock is larger than the MPC in response to a positive shock; (3) the size of the shock introduces further asymmetries in the MPC.
The data
We use data from the CentER Internet panel, a project sponsored by the Dutch National Bank and maintained by CentERdata at Tilburg University. The baseline survey is conducted once a year via the Internet, and collects detailed information on a range of demographics and asset holdings for a representative sample of Dutch-speaking households in the Netherlands. In addition to the baseline survey, households may be asked, during the year, to participate in special purpose surveys.
We designed a special purpose survey including questions aimed at measuring the MPC in response to positive and negative income changes, and to relatively small and relatively large income changes. The survey questions allow us to gauge separately the response of non-durable consumption, durable expenditure, debt repayment, and saving. Specifically, we characterize the MPC based on four separate questions asked to the financial respondent (i.e., the person responsible for the household's finances) in each household participating in the CentER survey.
In July 2015, we administered the first survey, which included two questions asking how people would respond to positive and negative income shocks of a relatively small size, respectively. To avoid influencing the respondents' reports, in October 2015 we administered a follow-up survey that asked how people would respond to positive and negative income shocks of a relatively larger size. To minimize framing concerns, we placed the questions referring to positive and negative changes in different parts of the survey questionnaire.
The two questions on positive income changes refer to a one-off bonus received from the government: (food, clothes, travel, vacation, etc.) 
[0,…,100] [ ] Do not know
The survey is a cross-section of 1,543 households. It also asks information about demographics, household income, and wealth (broken down into real assets, financial assets, and debt). Note that, in contrast to questions that elicit qualitative information ("mostly save/mostly spend") on how people spend temporary tax rebates, the responses to the questions we posed provide quantitative metrics for a proposed scenario (people are asked what percentage of the bonus they would spend, and what they would save). Similar to the "mostly spend/mostly save" questions posed in Shapiro and Slemrod (1995; 2003) , our questions refer to a bonus, or to a tax, and thus, reflect real-life situations.
The advantage of quantitative survey responses is that they overcome problems related to comparing responses across individuals who might interpret the statement "mostly save/mostly spend" in different ways. Another advantage is that if one ties the transfer to income, aggregation 10 is straightforward: the aggregate MPC from a transitory income shock (i.e., the response of aggregate consumption with respect to an increase in national income) is just the sample average of the individual MPCs. In contrast, asking for a numerical value of income (in euro) requires additional and ad hoc assumptions to obtain the aggregate MPC.
The design of the survey questions also addresses the following potential problem: asking how the respondent would spend a fixed sum of money (i.e., a 500-euro tax rebate) may suffer from a size effect, if the magnitude of the rebate is small relative to the incomes of many households. To overcome this issue, the survey question ties the amount of the transfer received to the monthly income. shocks. This makes it difficult to compare the resulting two MPC distributions because the two samples are likely to represent different segments of the population differing in terms of resources, socioeconomic characteristics, and preferences. Thus, by asking hypothetical questions referring to both income increases and decreases to each respondent, the analysis in this paper does not suffer from this problem.
Several features of the survey questions are noteworthy. First, the questions ask about consumption of non-durables and durables separately (questions on the latter mention cars, home improvements, furniture and jewelry) which allows us to distinguish between the MPC and the marginal propensity to spend. 6 This distinction might be especially relevant for the "three-month income changes" questions, as a bonus equivalent to three months' income might allow the household to purchase more expensive durable goods, while a tax equivalent to three months' income might make it more likely that the household reduces or postpones planned expenditure on durable goods.
Second, consumers are asked by how much they would increase or cut spending "in the next 12 months". This allows us to rule out that differences in the MPC that arise from differences in the timing of planned spending. Each of the reported MPCs can be interpreted as the consumption response to an income change in the coming year. Of course, further adjustments in subsequent years cannot be ruled out. In principle, it would be useful to post similar questions with other timings (e.g., how would consumption change in the second year) but this would increase the complexity of the questionnaire considerably. 
MPC distributions
In this section, we report descriptive statistics of the distribution of responses to hypothetical income changes, distinguishing between non-durable consumption, durable consumption, debt repayment and saving. We summarize the empirical correlations by employing regression analysis to examine how the MPC on non-durables varies with certain household characteristics. The upper left histogram in Figure 4 shows that 36 percent of respondents reported that they would not spend any of the bonus, and another 15 percent said they would spend 10 percent or less.
Descriptive analysis
Only 3 percent reported that they would spend more than 90 percent of the bonus, and only 2.8 percent said they would spend the entire bonus (MPC=1). The histogram also shows a "heaping"
at rounded values (5 percentage points, 10 percentage points, etc.). It is interesting that heaping is not concentrated in the "50 percentage points" response, which often is interpreted as indicating respondent indecisiveness. We take this as an indication that the responses to the MPC questions are reliable.
The upper-right panel in Figure 4 reports the MPC distribution for one-month negative income changes. We noted that the average MPC corresponding to negative changes is higher (23.8 percentage points) than the average MPC corresponding to positive changes (19.6 percentage points). This higher average is due to a lower fraction of respondents reporting a low MPC (42 percent report that they would cut consumption by 10 percent of the income drop or less), and a higher fraction of households reporting that they would cut consumption substantially (4 percent reported they would cut consumption by more than 90 percent of the income drop, and 3.4 percent reported an MPC equal to 1).
The lower two histograms in Figure 4 report similar distributions for larger income changes.
The MPC distribution corresponding to a three-month negative income change is similar to the one-month change distribution. In the case of positive income changes, the most visible and interesting feature of the histogram is that only 1 percent of the sample reported an MPC from a three-month income increase of over 50 percentage points, as opposed to the 7 percent reporting a MPC from a one-month income change above 50 percentage points. Figure 5 reports the MPC distribution corresponding to durables consumption, and shows that around 30 percent of the sample does not intend to spend on durables; only 10 percent intends to spend more than 50 percent of the income change on durables. Figure 6 plots the distribution of the MPC on all goods (derived by summing the MPC on durables and non-durables). Even considering this larger aggregate, the upper-left panel shows that 30 percent of the sample intends to spend less than 10 percent of the income change, and that only 10 percent of the sample intends 14 to devote more than 90 percent of the income change to total consumption. Finally, Figure 7 shows that most respondents intend neither to increase nor reduce debt following an income shock.
Cash-on-hand and age profiles
The next step is to relate the MPC to household resources, which we measure empirically using cash-on-hand, defined as the sum of current income and financial wealth, net of consumer debt. Figure 8 plots the average MPC on non-durables by quartiles of cash-on-hand. Surprisingly, there is no clear relation between the MPC and cash-on-hand for positive income changes, regardless of the size of the shock (one or three-month of income). In contrast, and consistently with theoretical predictions, the MPC in response to income declines is higher at low levels of cash-on-hand, for both one-and three-month income changes. Figure 9 plots the MPC on non-durables against age (grouped in 10-year intervals). Theory predicts a positive relation between age and the MPC (as older people have a shorter horizon over which to smooth a transitory income change), and indeed we find that in all four graphs the relationships are upward sloping. For instance, the MPC in response to small positive income changes increases from 14 percentage points for the youngest age group (less than 30 years old), to 23 percentage points for the oldest group (over 80 years old). The MPC in response to a onemonth income decline increases only for the oldest group. The age-MPC relation for three-month positive and negative changes is also upward sloping, as shown in the lower two graphs in Figure   9 .
Regression analysis
To properly characterize the various factors affecting the variability of the MPC, we rely on regression analysis. Summary statistics of the main variables used in the estimation are presented in Table 2 . Table 3 presents the baseline OLS regression results for MPC on non-durables for each of the four scenarios: small negative and positive shocks (columns 1 and 2) and large negative and positive shocks (columns 3 and 4).
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Our baseline specification includes age dummies (the base category is the oldest age group), the financial respondent's gender, family size, and dummies for cash-on-hand quartiles (the base category is the fourth quartile). The number of observations is not the same in each of the regressions, due to the different number of missing values in the responses to the four questions related to non-durable consumption (positive and negative changes, one and three-month changes).
The age coefficients in Table 3 are generally negative and statistically different from zero except for those in column 1, indicating that the youngest group (less than 35 years old) has a lower MPC than the oldest group (65 and over). This pattern corroborates, at least qualitatively, the predictions of standard consumption models that the MPC in response to transitory shocks increases with age (and confirms the simple bivariate evidence of Figure 9 ).
The most interesting relation is with cash-on-hand. We find that the MPC is negatively associated with cash-on-hand for negative income changes, but there is no relation between the MPC and cash-on-hand for positive changes. In particular, in column 1 the coefficient of the first quartile of cash-on-hand is 5.9 percentage points, and is statistically different from zero at the 1 percent level (6.5 percentage points in column 3 for the three-month income drop). Thus, the pattern of the coefficients of the cash-on-hand quartile dummies confirms the descriptive analysis discussed above.
Tests of liquidity constraints
As discussed in section 2, liquidity constraints are likely to have important effects on the MPC distribution. In particular, the distribution of negative income shocks is expected to stochastically dominate the MPC distribution of positive shocks, as suggested by the simulation results of our theoretical model shown in Figures 2 and 3 . Furthermore, in the case of positive income shocks, the MPC from relatively small (one-month) shocks should be greater than the MPC from relatively large (three-month) shocks. For negative shocks, we expect the opposite.
In this section, we provide direct evidence supporting these theoretical predictions. Figure 10 presents two quantile-quantile (Q-Q) plots which compare the MPC distributions for positive income changes (measured on the horizontal axis) and negative ones (measured on the vertical axis) by plotting the percentiles of the one distribution against those of the other (once more, this is made possible by the fact that people respond to both questions). In the left-hand side, we show the results for one-month income changes, and in the right-hand side the results for the three-month changes. In each graph, we also plot the 45-degree line.
The striking fact is that in both graphs the empirical plots are above the 45-degree line, which implies that percentiles of the MPC distribution due to negative income changes are matched to smaller percentiles of the MPC distribution corresponding to positive income changes. In other words, the MPC distribution due to negative changes stochastically dominates the distribution induced by positive changes. Note also that this stochastic dominance is larger for three-month than for one-month changes. These results provide suggestive evidence that households with a high MPC are likely to be liquidity constrained.
Figure 11 provides similar Q-Q plots comparing the MPC distributions for three-month income changes (measured on the horizontal axis) and one-month changes (measured on the vertical axis). We note that in the case of positive income changes (shown in the left panel) the plot is well above the 45-degree line, which implies that the distribution of the MPC due to the smaller income increase stochastically dominates the one due to the larger income increase. This pattern is consistent with the fact that larger income increases make liquidity constraints less likely to bind.
In contrast, the QQ plot on the right panel of Figure 11 follows closely the 45-degree line, suggesting that the MPC distributions due to one-and three-month income decreases are quite similar.
For households that are liquidity constrained, one would expect that both MPCs from income decreases would be fairly high, perhaps close to 100 percentage points. As for unconstrained households, the similarity of the two MPC distributions is consistent with standard models of intertemporal choice. In section 2.2 we showed that the MPC does not depend on the size of the shock when liquidity constraints are not binding (as is apparent from the horizontal line in Figure   3 ).
We also provide formal evidence for the comparison of the MPC distribution from negative income changes to the corresponding distribution from positive changes, as well as the comparison of the MPC distributions due to small and large income changes, by performing KolmogorovSmirnov (K-S) tests of stochastic dominance. The K-S test has three parts: the first part tests the 17 hypothesis that one MPC distribution dominates the other (the null denotes no stochastic dominance); the second part tests the reverse hypothesis (again, the null denotes no stochastic dominance); and the third part tests the hypothesis that the two MPC distributions are equal.
The results, reported in Table 4 , are quite clear. The first test evaluates the hypothesis that the MPC due to an income increase dominates that due to an income decrease and fails to reject the null (p-value of 1), while the second and third tests strongly reject the null (regardless of whether we look at one-or three-month income changes). Hence, the K-S test results confirm the graphical results in Figure 10 , and suggest the existence of liquidity constrained consumers, especially at the top of the MPC distributions.
In Table 5 , we show the results of comparing the MPC distribution induced by positive vs.
negative income changes. Column 1 shows the results due to an income increase. The MPC distribution when the income decline is modest stochastically dominates the one induced by a more substantial increase, while the reverse is not true. On the other hand, the results for the MPC distributions due to income decreases (shown in column 2) do not provide any evidence for stochastic dominance either way. Hence, the test results in Table 5 provide statistical support for the relationships between the MPC distributions shown in Figure 11 .
Finally, we provide further evidence that the MPC distributions are consistent with the presence of liquidity constraints by regressing the difference between the MPC in response to negative income changes and the MPC in response to positive changes (to ensure comparability, both MPCs take values ranging from 0 to 100). Since each household reports both MPCs, by differencing we can effectively eliminate the influence of household fixed unobservable effects (such as preferences, or financial sophistication) which might affect both distributions. Table 6 reports results for one-and three-month changes, shown in columns 1 and 2, respectively.
Interestingly, the coefficients of the lower cash-on-hand quartiles are positive, indicating that the MPC in response to negative income changes has a stronger negative association with cash-onhand than the MPC in response to positive changes, and thus tends to be larger at low levels of economic resources, a result in line with the simulations shown in Figures 2 and 3 .
In columns 3 and 4 of Table 6 , we show the results for the differences in MPCs between oneand three-month income changes. In the case of income increases (shown in column 3) the constant is large and statistically significant, which suggests that the MPC due to a one-month income 18 increase is larger than the one due to a three-month increase, with the exception of the youngest population segment (the relevant coefficient is negative and statistically different from zero). On the other hand, no coefficient is statistically different from zero at the 5 percent level in the case of income decreases, as shown in column 4. Both sets of results are in line with the patterns shown in Figures 10 and 11 , and the K-S results of Tables 4 and 5.
Robustness
To check the sensitivity of our results, we perform various robustness checks. 7 First, we add control variables to our baseline regression specification for non-durable consumption; we include two dummy variables for tertiary and secondary education, and some regional dummies. Their inclusion does not alter the results for the MPC on non-durables (see Table 7 ).
As a second check, we focus on households with financial respondents aged 60 or less, as they may experience different constraints and shocks to their resources (e.g., income and unemployment shocks) with respect to their older counterparts for whom health shocks, bequest motives, and survival risk play more important roles. Excluding households older than 60 makes our results for non-durables slightly stronger for the case of a three-month income decline and a corresponding increase, and slightly weaker for one-month income declines.
The third check is related to the possibility that respondents might find the questions difficult to understand because they might lack knowledge of basic economic concepts. To address this concern, we include in our specifications an indicator of financial literacy, derived from the responses to three financial literacy questions widely used in the literature. 8 We measure financial literacy using the number of correct answers to these three questions (i.e., this variable takes values from zero to 3). We find that controlling for financial literacy does not affect our results in a significant way.
Given that a sizeable share of households in our sample report zero MPCs as Figures 4-7 suggest, we examine whether our estimates are robust to censoring by running tobit regressions;
our results are unaffected when taking account of censoring of our outcome variables.
Finally, we exclude from our estimation households reporting responses equal to 50
percentage points which could indicate that they do not know how to respond to the question rather than giving a genuine response (see, e.g., Fischhoff and Bruine de Bruin, 1999) . This reduces our estimation samples by 70 to 150 observations depending on the outcome variable. Again, the results are barely affected.
Conclusions
We use a representative survey of the Dutch population to characterize empirically the distribution of the MPC in response to unexpected transitory positive and negative income changes, and to check several predictions of intertemporal consumption models. We find that the consumption response to income shocks declines with economic resources, and that the MPC is Note. Standard errors are reported in parenthesis. *, **, *** indicate significance level at 10%, 5%, and 1%, respectively.
